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( SD $E$ ) $X$
(1) $dX(t)=b(X(t),t)dt+\sigma(X(t),t)dw(t))$ $X(O)=X_{0}$
$w$ $b$ ( ) \mbox{\boldmath $\sigma$}( )
$R$
‘ ” $X$
$R$ 2 ‘ AB
$X$ (1)
$X$ (1) (1)
SD $E$ $X$ $R$ ‘ ’








) $X_{n}=X(t_{n})$ , $\gamma_{n}$ )
[1]











(i) 1 ‘ SD $E$ (1)
$X$ $X_{n}$ $X_{n+1}$ ( 2)
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(ii)(i) ( ) $R$ (
) $W$
$(i\ddot{u})$ 1 $W$ $[0,1]$
$f$ $\prime r\leq W$
STO $P$ $r>W$ (
$W$ ) 1
Y (i) 2 (11) $W$ 3
4 5
2.
(i) 1 $X_{n}$ $X_{n+1}$ $\hat{X}$ $X$
(3) $\hat{X}(u)=(\frac{t-u}{t-\theta})x+(\frac{u-s}{t-\ell})y+(\frac{t-u}{t-s})(X(u)-X(\delta))-(\frac{u-s}{t-s})(X(t)-X(u))$
$s<u<t$ ,
$X_{n^{\text{ }}}X_{n+1}$ $t_{n^{\text{ }}}t_{n+1}$ $ $y$ $\ell$ $t$ (
$=t_{n+1}-t_{n}=t-\ell$ ) $X$ SD $E$ (1)
$dX(t)=b(X(t), t)dt+\sigma(X(t),t)dw(t)$
(1) $b$
\mbox{\boldmath $\sigma$} $\ell$ $t$ $X$
$u$ $X$ (3) $X$
$(X(u)-X(s))$ $(X(t)-X(u))$ $s$ Y $t$
$X$ Y (3) $b$ \mbox{\boldmath $\sigma$}
It\^o $\int_{l}^{u}$ $dX$ $C$. (1)
( ) It\^o





reference fam $y$ $X^{-}(t)$ (
It\^o [4]) $(\ddot{\dot{m}})$ $X(t)$
$X^{-}(t)$
SD $E$ (1) $b$ $\sigma$ [5]
$X^{-}(t)$ SD $E$ $(\ddot{u})$
(3)
(4) $\hat{X}(u)=$ $( \frac{t-u}{t-s})x+(\frac{\tau\iota-s}{t-\ell})y$
$+( \frac{t-u}{t-s})(\mathcal{F}-\int^{u}b(X(\tau),\tau)d\tau)+(\frac{u-s}{t-s})(\mathcal{G}-\int^{u}b(X(\tau),\tau)d\tau)$
$+( \frac{t-u}{t-s})(\mathcal{F}-/u\sigma(X(\tau),\tau)dw(\tau)+(\frac{u-s}{t-s})(\mathcal{G}-\int^{u}\sigma(X(\tau), \tau)dw(\tau)$
$-( \frac{u-s}{t-s})(\mathcal{G}-\int^{u}\frac{\theta\sigma}{\theta ae}\sigma(X(\tau),\tau)d\tau)$, $\epsilon\leq u\leq t$ .








$W$ [3] Y (4)
$\hat{X}$
$\text{ _{ }}$ $t-\ell$ (
SD $E$ )
(4)
(5) $\hat{X}(s+\nu\delta t)=(1-\nu)x+\nu y+\nu(1-\nu)\delta t(b_{1}-b_{2}+c)$
$+\sqrt O-arrow\sigma_{1}$
$\mp\subsetneqq\sim\delta t(1-\nu)B(\frac{\nu}{(1-\nu)\delta t})$ , $0\leq\nu\leq 1$ ,
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$u$ $u=s+\nu(t-s)$ $\nu\equiv(s\iota-s)/(t-s)$ $(0\leq\nu\leq 1)$
$b_{1^{\text{ }}}b_{2}$ $b_{1}\equiv b(x, s)$ $b_{2}\equiv b(y, t)$ $\sigma_{1}\equiv\sigma(x, \ell)$ $\sigma_{2}\equiv\sigma(y, t)$
$c=(\sigma(\theta\sigma/\theta x))$ ($y$ ,t) s $t$
$\hat{X}$ $W$
$\tau=\frac{\nu}{(1-\nu)\delta t}$ , $0\leq\tau<\infty$
$Z(\tau)=(1+\tau\delta t)\hat{X}(s+\nu St)-x-(\tau\delta t)R$ .
$\hat{X}(s)=$ $\hat{X}$ $t-s$
$0\leq\nu\leq 1$ $R$
$Z(\tau)$ $(0\leq\tau<\infty)$ $Z(O)=0$ $R-x$
$Z(\tau)$
Fokker-Planck ( $Z$ generator )
(6) $\frac{\partial\rho}{\partial\tau}=-\frac{\partial}{\partial z}(\hat{b}\cdot\rho)+\frac{\hat{\sigma}^{2}}{2}\frac{\partial^{2}\rho}{\partial z^{2}}$
(7)
$\hat{b}(z, \tau)=\frac{((\sigma_{2}/\sigma_{1})^{2}-1)\delta t}{2(1+\tau(\sigma_{2}/\sigma_{1})^{2}\delta t)(1+\tau\delta t)}z+(1-\frac{\tau((\sigma_{2}/\sigma_{1})^{2}-1)\delta t}{2(1+\tau(\sigma_{2}/\sigma_{1})^{2}\delta t)(1+\tau St)})(y-R)\delta t$
$+(1- \frac{\tau((\sigma_{2}/\sigma_{1})^{2}-1)\delta t}{2(1+\tau(\sigma_{2}/\sigma_{1})^{2}St)})\frac{(b_{1}-b_{2}+c)(\delta t)^{2}}{(1+\tau St)^{2}}$ ,
(8) $\hat{\sigma}(\tau)=\sqrt{\frac{1+\tau(\sigma_{2}/\sigma_{1})^{2}\delta t}{1+\tau\delta t}}\sigma_{1}\delta t$ .






‘ Fokker-Planck bS \mbox{\boldmath $\sigma$}^^\mbox{\boldmath $\sigma$}. b^
$\ovalbox{\tt\small REJECT}$
$\overline{b}=(y-R)\delta t$ $\hat{\sigma}$ $\hat{\sigma}(0)=\sigma_{1}\delta t$ $\hat{\sigma}(\infty)=\sigma_{2}$ \mbox{\boldmath $\sigma$}- $=\sqrt{\sigma_{1}\sigma_{2}}St$
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(9) $\rho(\tau,z)0)=q(\tau, z, 0)-\exp(-\frac{2(y-R)(x-R)}{\sigma_{1}\sigma_{2}\delta t})q(\tau, z, 2(R-x))$
(10) $q( \tau,z,\hat{z})=\frac{1}{\sqrt{2\pi\sigma_{1}\sigma_{2}(St)^{2}\tau}}\exp(-\frac{(z-\hat{z}-\tau(y-R)\delta t)^{2}}{2\sigma_{1}\sigma_{2}(\delta t)^{2}\tau})$
(9) $(10)$ $W$
(11) $W= \exp(-\frac{2(x-R)(y-R)}{\sigma_{1}\sigma_{2}St})$
$x=X_{n}$ , $y=X_{n+1}$ , $\sigma_{1}=\sigma(X_{n},t_{n})$ , $\sigma_{2}=\sigma(X_{n+1},t_{n+1})$ o




(12) $W= \exp(-\frac{2(x-R)(y-R)}{\sigma^{2}\delta t})$
$ae=X_{n)}$ $y=X_{n+1}$ , $\sigma=\sigma(X_{n}, t_{n})$ (11)
\mbox{\boldmath $\sigma$}









$c$ $|c|<<1$ (13) 2
(3 ) $X$ SD $E$
2 $U=c/X$
(14) SD $E$ I2
SD $E$ (11)
2000 0.5 $0.2$ $c=0.1$ S $D$
$E$ Euler-Maruyama Y (13) $(14)$








3 Clifford Green ( ‘ C G) (12)
(11)
SD $E$
(13) $X$ $Y=X^{2}$ SD $E$
(15) $dY(t)=6dt+2\sqrt{2Y(t)}dw(t)$
( $0.25$
0.04 ) $10^{-1}$ $10^{-2}$ 5 6
5 $10^{-1}$ (11)
(12) $10^{-S}$ (11)
C $G$ (12) 6
3.
$3$ 4 $10^{-1}$ (11)
\langle $10^{-4}$ $5$ $6$
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3:(13) $10^{-3}$ $10^{-1}$ 4 : (14) $10^{-3}$ $10^{-1}$
$10^{-4}$ $10^{-4}$
( )
5:(15) $10^{-1}$ C $G$ 6:(15) $10^{-1}$ C $G$
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2 (4)
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